CHAPTER 5

ARITHMETIC PROGRESSION

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

The n" term of the AP a, 3a, 5a, ... is

(a) na (b) 2n—1)a
(¢) 2n+1)a (d) 2na
Ans : [Board 2020 OD Standard]

Given AP is a, 3a, 5a, ...

First term is @ and d = 3a— a = 2a

n" term a, =a+(n—1)d
=a+(n—1)2a
=a-+2na—2a

=2na—a =(2n—1)a

Thus (b) is correct option.

1 1—p 1-2p

The common difference of the AP

pp 0 p
, ... 18
(a) 1 (b) -
p
1
() -1 @ -1
Ans : [Board 2020 OD Standard]
Given AP is l,l_—p, 1=2p
pp p
Common difference
g=1il-p 1 _1-p-1_-—-p_
p p p p

Thus (c) is correct option.

The value of z for which 2z, (z+ 10) and (3z+ 2) are
the three consecutive terms of an AP, is

(a) 6 (b) —6
(c) 18 (d) —18
Ans : [Board 2020 Delhi Standard]

Since 2z, (z+ 10) and (3z+ 2) are in AP we obtain,
(z+10) — 2z = (3z+2) — (z+ 10)
—z+10 =22—38
—z—2z =—8-10
-3z =—18 = z =6

Thus (a) is correct option.

The first term of AP is p and the common difference
is ¢, then its 10th term is

(a) ¢+9p (b) p—9q

(c) p+9q (d) 2p+9¢q

Ans : [Board 2020 Delhi Standard]
We have a =pand d=q

Ay = a+(10—1)
=p+9¢

Thus (c) is correct option.

In an AP, if d=—4, n=7 and a,=4, then a is
equal to

(a) 6 (b) 7
(c) 20 (d) 28
Ans : (d)28

In an AP, a, =a+(n—1)

4 =0a+(7T-1)(—4)
4=a+6(—4)
4424 =a = a =28

Thus (d) is correct option.

In an AP, if a =3.5, d=0 and n= 101, then a, will
be

(a) 0 (b) 3.5
(c) 103.5 (d) 104.5
Ans : (b)35
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As, d =0 all the terms are same whatever the value
of n. So, a, =3.5.
Alternate Method :

In an AP, a, =a+(n-1)d
4, =35+ (101 —1) X 0 = 3.5
Thus (b) is correct option.
The 11th term of an AP — 75 0, %, ..... , is
(a) —20 (b) 20
(c) —30 (d) 30
(b) 20

-5 )
Here, 0 ==5,d ==5>—(=5) =5
nth term, a, =a+(n-1)d

a =—5+(11—1) x <g>
ay, =— 5"‘25: 20
Thus (b) is correct option.

In an AP, if a = 3.5, d=0 and n= 101, then a, will
be

(a) 0 (b) 3.5

(c) 103.5 (d) 104.5
(b)35

For an AP, a, =a+(n—1)d

—35+(101-1) % 0
=35

Thus (b) is correct option.

Which term of an AP, 21, 42, 63, 84, ... is 2107
(a) 9th (b) 10th
(c) 11th (d) 12th

(b) 10th

Let nth term of given AP be 210,
First term, a =21
Common difference, d =42-21 =21
and a, =210
In an AP, a, =a+(n—-1)d

210 =21+ (n—1)21

210 =21+21n—-21

10.

11.

12.

210 =21n = n =10
Hence, the 10th term of the given AP is 210.
Thus (b) is correct option.

If the common difference of an AP is 5, then what is
a1 — ay3”7
(a) 5 (b) 20
(c) 25 (d) 30
(c) 25

Given, the common difference of AP i.e, d=5

Using, a, =a+(n—1)d
We have, a3 = a+ (18 —1)d
and 13 = (13 — 1)

Now,as — aiz=a+ (18 = 1)d— [a+ (13— 1) d]
=a+17X5—-a—-12 X5
=85—-60 =25

Thus (c) is correct option.

What is the common difference of an AP in which
a1g — Qg = 32?

(a) 8 (b) —8

(c) —4 (d) 4
(@8

We have g — Ay = 32

In an AP, a, =a+(n-1)d

+(18—1)d—[a+ (14—1)d] =32
a+17d— a—13d = 32

4d =32 = d =8

Hence, the required common difference of the given
AP is 8.

Thus (a) is correct option.

The 4th term from the end of an AP —11, —8, —5

s eeee , 49 is

(a) 37 (b) 40

(c) 43 (d) 58
(b) 40

Common difference,
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13.

14.

15.

d=-—8-(-11)=—8+11 =3
Last term, [ =49
nth term of an AP from the end is

a, =l—(n—1)d
) ap =49—-(4—-1) x 3

=49-9 =40

If the first term of an AP is —5 and the common
difference is 2, then the sum of the first 6 terms is

(a) 0 (b) 5

(c) 6 (d) 15
(@0

We have a =—5and d =2

8. =45 {2a+ (n—1)d}

=}

S =520+ (6-1)d

=3[2(=5)+5(2)]
=3(=10+10) =0

Thus (a) is correct option.

The sum of first 16 terms of the AP 10, 6, 2, ..... is

(a) —320 (b) 320
(c) —352 (d) —400
(a) — 320

Given, AP, is 10, 6, 2 .....

We have ¢ =10 and d = (6 —10) =—4

S =5 {20+ (n—1)d}

S = [2a+ (16— 1)d

8[2 X 10+ 15(— 4)]
8(20 — 60)
8(—40) =—320

Thus (a) is correct option.

In an AP, if a=1, a,=20 and S, =399, then n is
equal to

(a) 19 (b) 21
(c) 38 (d) 42
(c) 38

16.

17.

Arithmetic Progression

We have a =1, a, =20 and S, = 399

Sn =

Now,

|3

(a+a)

399 =5 (1 +20)

399 x 2
no="57 = 38.

The sum of first five multiples of 3 is

(a) 45 (b) 55
(c) 65 (d) 75
(a) 45

The first five multiples of 3 are 3, 6, 9, 12 and 15.
Here, first term, a =3, d=6—-3 =3 and n=5

S, = %{Za—i— (n—1)}d

S =520+ (5-1)d
=52 % 3+4x3
T2
5 5

:5(64—12) =5 X% 18 =45
Thus (a) is correct option.
If the sum of the series 2+ 54+ 8+ 11 .......... is 60100,
then the number of terms are
(a) 100 (b) 200
(c) 150 (d) 250

(b) 200
We have a=2. d=5—2=3 and S, = 60100
%[2a+(n71)d] =5,

4+ (n—1)3] = 60100

n(3n—+1) = 120200

3n”+n— 120200 =0

(n—200)(3n+601) =0 = n= 200,90

Thus n = 200 because n can not be fraction.

Thus (b) is correct option.
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18.

19.

20.

If the common difference of an AP is 5, then what is

s — M3?!

(a) 5 (b) 20

(c) 25 (d) 30

(c) 25

Given, the common difference of AP i.e., d=5

Now a =a+(n—1)d

Now,as — a3 = a+ (18 = 1) d— [a+ (13 — 1)d]
=a+17TX5—a—12 X5
=85 —60 =25

Thus (c) is correct option.

There are 60 terms is an AP of which the first term is
8 and the last term is 185. The 31 term is

(a) 56 (b) 94
(c) 85 (d) 98
()98

Let d be the common difference;
Now a =a+(n—1)d
Then 60" term, aw =8+ (60 —1)d
185 = 8+ 594
59d =177 = d =3
31" term a =8+30 X 3=098

Thus (d) is correct option.

The first and last term of an AP are a and £

respectively. If S is the sum of all the terms of the
-a

AP and the common difference is ———-——, then
. k—(L+ a)
k is equal to
(a) S (b) 28
(c) 38 (d) None of these
(b) 25
We have, S :%(a—&— 2)
25 _
atl " (1)
Also, 0 =a+(n—-1)d
_0—a 0—a
d = n—1 25 1
a+ 0
02 2

Arithmetic Progression

21.

22.

23.

Chap 5
Thus k=28
Thus (b) is correct option.

If the nth term of an AP is given by a, = 5n — 3, then
the sum of first 10 terms if

(a) 225 (b) 245

(c) 255 (d) 270
(b) 245

We have a =5n—3

Substituting » = 1 and 10 we have

a =2
Ay = 47
Thus Sn, = %(af + a'n)

=5 X 49 =245

Thus (b) is correct option.

Two APs have the same common difference. The first
term of one of these is —1 and that of the other is —8.
Then the difference between their 4th terms is

(a) —1 (b) -8
(d) -9

4th term of first AP,

ay =—14+(4-1)d =—1+3d
and 4th term of second AP,

ay =—8+(4—1)d =—8+3d
Now, the difference between their 4th terms,

as—a; = (—1+3d)—(—8+3d)
=—1+3d+8-3d =7

Hence, the required difference is 7.

Thus (c) is correct option.

An AP starts with a positive fraction and every
alternate term is an integer. If the sum of the first 11
terms is 33, then the fourth term is

(a) 2 (b) 3

(c) 5 (d) 6
(@) 2

We have S =33



Chap 5

24.

25.

26.

P2a+10d] =33
a+5d =3
i.e. a =3 > au=2

Since, alternate terms are integers and the given sum
is possible, a; = 2.

Thus (a) is correct option.

If the sum of the first 2n terms of 2, 5, 8, .......... is

equal to the sum of the first n terms of 57, 59, 61,
.......... , then n is equal to

(a) 10 (b) 12
(c) 11 (d) 13
(11

277L{2 % 2+(2n_1)3} :%{2 X 57+(n_1)2}

2(6n+1) =112+ 2n
10n =110 = n =11

Thus (c) is correct option.

In an AP, if d=—4, n=7 and a,=4, then a is
equal to
(a) 6 (b) 7
(c) 20 (d) 28
(A 28
In an AP, a, = a+(n—1)d

4 =a+(7T-1)(—4)
4 =a+6(—4)
4424 =a = a =28

Thus (d) is correct option.

The first four terms of an AP whose first term is —2
and the common difference is —2 are

(a) —2,0,2,4 (b) —2,4, — 8,16
(¢) —2,—4,—6,—8 (d) —2,—4,—8,— 16
(C)_27_47_67_8

Let the first four terms of an AP are a,a+ d,a+ 2d

27.

28.

29.

Arithmetic Progression

and a -+ 3d.

Given, that first term, a =— 2 and common
difference, d =— 2, then we have an AP as
follows

2, —2-2  —242(-2), -2+3(-2)
=—2,—4,-6,—8
Thus (c) is correct option.

The 21" term of an AP whose first two terms are —3
and 4, is

(a) 17 (b) 137
(c) 143 (d) —143
(b) 137

Given, first two terms of an AP are

a =—3
and a+d =4
—3+d=45d=T
For an AP, a, =a+(n—1)d
Thus an =a+(21—1)d
——3+(20)7
=—34140 =137

Thus (b) is correct option.

The number of two digit numbers which are divisible
by 3 is

(a) 33 (b) 31
(c) 30 (d) 29
(c) 30

Two digit numbers which are divisible by 3 are 12, 15,
18, e , 99;

Here a =12, d=3 and a, =99
For an AP,
So,

an = a+(n—1)d

99 =12+ (n—1) x 3
99 -12 =3n—3
99 -12+4+3 =3n
90 =3n = n =30

Thus (c) is correct option.

The list of numbers —10, —6, —2, 2, ..... is
(a) an AP with d=—16  (b) an AP with d=4



30.

31.
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(c) an AP with d=—4
(b) an AP with d = 4

(d) not an AP

The given numbers are —10, —6, —2, 2, .....

Here, a =10,a, =—6,a3 =—2and ay =2, .....

Since, d =aw—ag=—6—(—10)=—6+10 =4
dy=a3—ay =—2—(—6) =—2+6 =4
dy =ay—a3 =2—(—2)=2+2 =4

Since, d =dy =dy = ..... =4

i.e., each successive term of given list has same
difference. So, the given list forms an AP with common
difference, d = 4.

Thus (b) is correct option.

If the nth term of an AP is 4n + 1, then the common
difference is

(a) 3 (b) 4
(c) 5 (d) 6

(b) 4

Given that the n" term of an AP is 4n + 1.
a =4n+1

Substituting n=1,2,3,..... we have
a =4(1)+1=5
am=412)+1=9

Common difference,
d=a—agq=9-5=4

Thus (b) is correct option.

If a,b,c,d, e, f are in AP, then e — ¢ is equal to

(a) 2(c—a) (b) 2(d—c
(c) 2(f=d) (d) (d—=c)
(b 2(d— c)

Let x be the common difference of the AP a, b, ¢, d, e, f.

For an AP, a, = a+(n—1)d
e=a+(B-1)z
e =a+4z (1)

and c=a+3-1z

32.

33.
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c=a+2z -(2)
Using equation (1) and (2), we get
e—c¢c =a+4r—a—22
=2z=2(d—¢)

Thus (b) is correct option.

If 7 times the 7th term of an AP is equal to 11 times
its 11th term, then its term will be

(a) 7 (b) 11

(c) 18 (d) o
@0

In an AP, a, =a+(n—-1)d

Now, according to the question,
Ta;, = 11lay
Tla+ (7T—1)d] =11[a+ (11 — 1) d]
T(a+6d) = 11(a+ 10d)
Ta+42d =11a+ 110d

4a+68d =0
4(a+17d) =0
a+17d =0 (1)

18th term of an AP,
ams =a+ (18—1)d = a+17d

But from equation (1) this is zero.

The sum of 11 terms of an AP whose middle term is
30, is

(a) 320 (b) 330
(c) 340 (d) 350
(b) 330

Middle term is 5+ = 6th term.

Now a =a+(n—1)d
ag = a+5d
30 =a+5d
a =30—5d
Now S, =22a+ (n—1)d

2

—

Sn =244 104)

[\]

Substituting value of a we have
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34.

35.

S =1H2(30 - 5d) + 10d
= 5[60 — 10d+ 10d

=11 x 30
SH - 330

Thus (b) is correct option.

Five distinct positive integers are in a arithmetic
progression with a positive common difference. If
their sum is 10020, then the smallest possible value
of the last term is

(a) 2002 (b) 2004
(c) 2006 (d) 2007
(c) 2006

Let the five integers be a — 2d, a— d, a, a+ d, a+ 2d.
Then, we have,
(a—2d)+(a—d)+ a+(a+ d)+(a+2d) = 10020

5a = 10020 = a = 2004
Now, as smallest possible value of d is 1.
Hence, the smallest possible value of a + 2d is 200442
= 2006

Thus (c) is correct option.

If the 2nd term of an AP is 13 and 5th term is 25,
what is its Tth term?

(a) 30 (b) 33
(c) 37 (d) 38
(b) 33

We have a, =13, and a; = 25

In an AP, a, =a+(n—1)d
@m=a+(2-1)d =13
a+d =13 (1)
and a =a+(b—-1)d =25

a+4d =25 . (2)
Subtracting equation (1) from equation (2), we get
3d =256—-13 =12 = d =4
From equation (1),a =13 -4 =9
Now, 7th term, a; = a+(7—1)d
=946 x4 =33

Thus (b) is correct option.

36.

37.

38.

Arithmetic Progression

Assertion : Common difference of the AP —5, —1,
3, Ty e is 4.

Reason Common  difference of the AP
a,a+ d,a+2d,.......... is given by d = a; — a;

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

Common difference, d=—1-(-5) =4

So, both A and R are correct and R explains
A.

Thus (c) is correct option.

Assertion : Sum of first 10 terms of the arithmetic
progression —0.5, —1.0, —1.5, .......... is 31.

Reason : Sum of n terms of an AP is given as
S, =%[2a+ (n—1)d] where a is first term and d
common difference.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(

(d) Assertion (A) is false but reason (R) is true.

Assertion, S

:%Hﬂ—05y+00—1x—0a]
=5[-1—4.5]
=5(—5.5)=275

Assertion (A) is false but reason (R) is true.

Thus (d) is correct option.

Assertion : a, — a,_; is not independent of n then the

given sequence is an AP.

Reason : Common difference d = a, — a,_, is constant

or independent of n.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
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39.

40.

reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

Common difference of an AP d=a,— a,_, Is
independent of n or constant.
So, A is correct but R is incorrect.

Thus (d) is correct option.

Assertion : If n'™ term of an AP is 7 — 4n, then its

common differences is —4.

Reason : Common difference of an AP is given by

d= Gni1— Q.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

Assertion, a, =7—4n

d = Qpy1— Gy
=7—4(n+1)— (7T—4n)
=7—4n—-4-T+4n =—4

Both are correct. Reason is the correct explanation.
Thus (a) is correct option.

Assertion : If sum of the first n terms of an AP is given

by S, = 3n> — 4n. Then its n™ term is a, = 6n— 7.

Reason : n' term of an AP, whose sum to n terms is

S, is given by a,= S, — S,_1

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

Arithmetic Progression
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42.

43.

44.

45.

46.

47.
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nth term of an AP,

a, = Sn, - Sn—l

=3n"—4n—3(n—1f +4(n—1)

=6n—-7
So, both A and R are correct and R explains A.
Thus (a) is correct option.

In an AP, the letter d is generally used to denote the

common difference

If a and d are respectively the first term and the
common difference of an AP, a+ 10d, denotes the
.......... term of the AP.

eleventh

An arithmetic progression is a list of numbers
in which each term is obtained by a fixed
number to the preceding term except the first term.

adding
If S, denotes the sum of n term of an AP,
then Sy, — Sy is the .......... term of the AP.

twelfth

The nth term of an AP whose first term is a
and common difference is d is ..........

a+(n—1)d
The nth term of an AP is always a ..........

expression.

linear

The difference of corresponding terms of two AP’s will
be .........

another AP



Chap 5

48.

49.

50.

Fill the two blanks in the sequence 2 .......... 326, e
so that the sequence forms an AP.

[Board 2020 SQP Standard]

Let a and b be the two numbers. AP will be 2, a
, 26, b.

Now, 26—a =a—2
2a =28 = a:%:m
and b—26 =26—a
a+b =52

144+0 =52 = b =38
Thus ¢ = 14 and b = 38.

VERY SHORT ANSWER QUESTIONS

The sum of first 20 terms of the AP 1,4, 7, 10 .... is
[Board 2020 Delhi Standard]

Given AP is 1,4, 7,10 ...

Here, a=1,d=4—1=3and n =20

S =520+ (n—1)d

20

=52 x1+(20-1)3

=10(2+457) =10 x 59 = 590
Show that (a— b)°, (a’+ b°) and (a+ b)”* are in AP.
[Board 2020 Delhi Standard]
Given, (a—b)° (a*+ %) and (a+ b)”.
Common difference,
d = (a*+ ) — (a—b)*
= (a*+ V") — (a"+ b —2ab
=ad+b0—-a—b+2ab
= 2ab
dy = (a+b)°— (a’+ V)
=a+b+2ab—a -V

and

= 2ab

51.

52.

53.

Arithmetic Progression

Since, di = d», thus, (a—b)*, (¢ +b°) and (a+ b)*
are in AP.

Find the sum of all 11 terms of an AP whose middle
term is 30.

[Board 2020 OD Standard)]

In an AP with 11 terms, the middle term is - = 6"
term.

Now, a = a+5d =30
. 1
Thus, S]l = 7[2&"‘ IOd]
=11(a+ 5d)
=11 x 30 = 330

If 4 times the 4™ term of an AP is equal to 18 times
the 18" term, then find the 22™ term.

[Board 2020 Delhi Basic]

Let a be the first term and d be the common
difference of the AP.

Now a =a+(n—1)d
As per the information given in question
4 X ay =18 X as
4(a+3d) =18(a+ 17d)
2a+6d =9a+ 153d

Ta =—147d
a =—21d
a+21d =0

a+(22—-1)d =0
022:0

Hence, the 22" term of the AP is 0.

If the first three terms of an AP are b, ¢ and 2b, then
find the ratio of b and c.

[Board 2020 SQP Standard]
Given, b, ¢ and 2b are in AP.
Thus c—b=2b—-c
2¢ =3b
2_0
3 ¢
% :% = bic=2:3

54. The n™ term of an AP is (7 — 4n), then what is its



55.

56.

57.

Arithmetic Progression

common difference?
[Board 2020 Delhi Basic]

We have a, =7—4n
Putting n =1, o =7—4=3
Putting n = 2, a=7—8=-—1

Common difference d =a—a

=—1-3=-4

In an AP, if the common difference d =— 4, and the
seventh term a; is 4, then find the first term.

[Board 2018]
We have d=-4
and a; =4
Now a, =a+(n—1)d

4 =a+(7T—1)(—4)
4 =a—24 = a =4+24 =28
First term of the AP is 28.

Find the sum of first 8 multiples of 3.
[Board 2018]

First 8 multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24
which are in AP where a =3, d =3 and n = 8.

Now Sy :%[Qa—i—(n—l) d|

S =52 x3+(8-1)3

=4[6+ 21]
Sy =4 x 27 =108
Thus, sum of first 8 multiples of 3 is 108.

Find, how many two digit natural numbers are
divisible by 7.
[Board 2019 Delhi]

Two digits number which are divisible by 7 form an

AP given by 14, 21, 28, ..., 98

Here, a =14,d=21—-14 =7 and a, =98

Now a, =a+(n—1)d
98 =14+(n—1)7

98 —14 =Tn—-7

91 =Tn = n =13

58.

59.

60.
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Hence, there are 13 numbers divisible by 7.

Find the number of natural numbers between 102 and
998 which are divisible by 2 and 5 both.

[Board 2020 SQP Standard]

If any number is divisible by 2 and 5, it must be
divisible by LCM of 2 and 5, i.e. 10.

Numbers between 102 ......... 998 which are divisible
by 2 and 5 are 110, 120, 130, .......... 990
Here a =110,d =120—-110 =10 and a, = 990

a, =a+(n—-1)d
990 = 110 + (n—1)10
880 = 10(n—1)

88 =n—1

n =83+1=239

Is —150 a term of the AP 11, 8, 5, 2, ....... ?
[Board Term-2 2016]

Let the first term of an AP be a and common
difference be d.

We have a =11,d=-3, a, =— 150
Now an :a+(n—1)d
—150 =11+ (n—1)(—3)
—150 =11-3n+3
3n =164
or, n =188 = 5466

Since, 54.66 is not a whole number, —150 is not a
term of the given AP

Which of the term of AP 5,2, —1,...... is —497
[Board Term-2 2012]

Let the first term of an AP be a¢ and common
difference d.

We have a=5, d=—3
Now an =a+(n—1)d
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61.

62.

63.

64.

Substituting all values we have
—49 =54 (n—1)(—3)
—49 =5-3n+3
3n =49+5+3

n = % = 19" term.

Find the first four terms of an AP Whose first term is
—2 and common difference is —2.

[Board Term-2 2012]

We have am =—2,

w=a+d=—2+(-2)=-4
G=a6+d=—4+(—2)=-06
m=a+d=—06+(—-2)=-38

Hence first four terms are —2,—4,—6,— 8

Find the tenth term of the sequence «/5,«/§,v 18, ...
[Board Term-2 2016]

Let the first term of an AP be a and common
difference be d.

Given AP is v'2,V8,V18 or V2, 2v2, 3v/2
a=v2,d=v2,n=10
a =a+(n— 1)d
mg =2 +(10-1)V2
=v/2+9v2
=10V2

Therefore tenth term of the given sequence v 200 .

Find the next term of the series \/5,«/§,x/ 18,v32 ...

[Board Term-2 2012]

where,

Now

Let the first term of an AP be a¢ and common
difference d.

Here, a=v2, a+d =v/8=2/2
4= —V2 =2
Next term = /32 + /2
=4v2+V2
=5v2
=50

Is series \/g,«/g,«/g,\/ﬁ,....

an AP? Give rea

65.

66.

67.
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Let common difference be d then we have

d:az—%:f—\ﬁZ«/g(ﬁ—l)
d=as—a, =vV9-v6 =3-V6
d:a4—as:*/17—«/§:2f—3

As common difference are not equal, the given series
is not in AP

What is the next term of an AP v7, V28, v63,....7
[Board Term-2 Foreign 2014]

Let the first term of an AP be a¢ and common
difference be d.

Here, =7, a+d=+v28
d=v28-VT=2J7T-V7
=7
Next term = v63 + /7
=3V7 +V7T =4V7
=7 x 16
112

If the common difference of an AP is —6, find a;5 — ay».
[Board Term-2 2014]

Let the first term of an AP be a¢ and common
difference be d.

Now d=-6
ag = a+ (16 —1)(=6) = a—90
a2 = a+(12 - 1)(—=6)= a— 66
g — Q12 :(a—90)—(a—66) =a—90—n+ 66
=—24

For what value of k will the consecutive terms 2k + 1,
3k+ 3 and 5k — 1 form an AP?

[Board Term-2 Foreign 2016]

If z,y and z are in AP then we have

y—r =z-y
Thus if 2k+ 1, 3k+ 3, 5k — 1 are in AP then
(5k—1)—3k+3 :(3k+3)—(2k+ 1)
5k—1-3k—3 3k+3—-2k—1
2k—4 =k+2
2k—k =442

k=6
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=5 5
55 By s

[Board Term-2 Foreign 2015]

Find the 25" term of the AP —5,

Let the first term of an AP be a¢ and common
difference be d.

5 )
Here, o =5 d=-5- (-5 =3

a, = a+(n71)d\
ax ::5+(25——1)x<%>
=~ 5460 =55

The first three terms of an AP are 3y — 1, 3y+ 5 and
5y+ 1 respectively then find y.

[Board Term-2 Delhi 2015]
If z,y and z are in AP then we have

y—az =2-y
Therefore if 3y —1,3y+ 5 and 5y+ 1 in AP

(By+5)—(By—1) =(By+1)—(3 +5
3y+5-3y+1=5y+1-3y—5

6 =2y—4
2y =6+4
1

For what value of k, k+9, 2k— 1 and 2k+ 7 are the
consecutive terms of an AP

[Board Term-2 OD 2016]

If z,y and z are consecutive terms of an AP then we
have

y—z =z-y
Thus if K+ 9,2k — 1, and 2k + 7 are consecutive terms
of an AP then we have

2k—=1)—(k+9) = 2k+7)— (2 —
2k—1—-k—9 =2k+7-2k+1
k—10 =8 k=18
What is the common difference of an AP in which

A9 — Q7 = 847
[Board Term-2 2016]

Let the first term of an AP be a and common
difference be d.

o1 — A7 — 84

Chap 5

a+ (21— l)d—[aJr(?f l)d] =84
a+20d—a—6d =84
14d =84
d =6
72. In the AP 2,1z, 26 find the value of z.
[Board Term-2 2012]

If 2,y and z are in AP then we have

y—r =z2-y
Since 2,z and 26 are in AP we have
r—2=26—x
20 =26+ 2
r=23=14

73. For what value of k; k+ 2, 4k— 6, 3k— 2 are three
consecutive terms of an AP.

[Board Term-2 Delhi 2014, 2012]

If x,y and z are three consecutive terms of an AP
then we have

y—zr =2—y

Since k+2, 4k— 6 and 3k— 2 are three consecutive
terms of an AP, we obtain
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74.

75.

76.

7.

(4k—06)—(k+2) =(3k—2)—(4 —6
4dk—6—-k—2 =3k—2—-4k+6
3k—8 =—k+4

4k =448
12 _
k = 1 =3

If 18,a,b,— 3 are in AP, then find a+ b.
[Board Term-2 2012]

If 18,a,b,— 3 are in AP, then,
a—18 =—3-1b
a+b=—3+18

a+b =15
. . 1 1—6q
Find the common difference of the AP -, ——*,
3¢° 3¢
1—12¢q
5q

[Board Term-2 Delhi 2011]

Let common difference be d then we have

:1—6(]7 1

d 3¢ 3¢

_1-6g—-1_ —6¢_

3q 3q 2

Find the first four terms of an AP whose first term is
3z+ y and common difference is z— y.

[Board Term-2 2012]

Let the first term of an AP be a and common
difference be d.

Now a =3x+y
a =aq+d=3x+y+z—y=4zx
a3 = @mt+d=4dr+zrz—y=5r—1y
ag =a+d=5z—y+zr—vy

= 62— 2y
So, the four terms are 3z+ y, 42,52 — y and 6z — 2y.
Find the 37" term of the AP vz, 3vz, 5V z.

[Board Term-2 2012]

Let the nth term of an AP be a, and common
difference be d.

(1,1:\/;

Here,

78.

79.

80.
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a = 3V
d=a-a=3Vs -V =2/
a, = a+(n— l)d
a;; =V +(37-1)2Vz
=1 +36 x 2z =73z
For an AP, if ay; — as = 45, then find the value of d.
[Board Term-2 2011]

Let the first term of an AP be a¢ and common
difference be d.

Qo5 — Ao :{a+(25—1)d}—{a+(20—1)d}
45 = a+24d—a—19d
45 =5d

45
d ?—9

Find the sum of first ten multiple of 5.
[Board Term-2 Delhi, 2014]

Let the first term be a, common difference be
d, nth term be a, and sum of n term be S, .

Here, a=5,n=10,d=5

n
S, = 5[2a—|— (n—1)d
10

=5[10+9 X 5]
= 5[10 + 45]
=5 x 55 = 275

Hence the sum of first ten multiple of 5 is 275.

Find the sum of first five multiples of 2.
[Board Term-2 2012]

Let the first term be a, common difference
be d, nth term be a, and sum of nthe term
be S,

Here, a =2,d=2,n=5

S, = %[2@ +(n—1) d]

S5 =52 % 2+ (5 1)2]
5 5
5

:§><12:5><6:30



81.

82.

83.

Arithmetic Progression

Find the sum of first 16 terms of the AP 10, 6, 2, .....
[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here, a=10,d=6—-1=—4,n=16

S, :22a+(n— )d

[\
—

S = %[2 X 10 + (16 — 1)(—4)]

= 8[20 + 15 X (—4)]
= 8[20 — 60]

=8 x (—40)

=— 320

What is the sum of five positive integer divisible by 6.
[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of nthe term be S,

Here, a=6,d=6,n=25

T
S, :§[2a+(nfl)d
5

N[ Ut

[12+4 X 6]

= 2[12 + 24] = 2 [36]

D] Ot
Dot

=5 X 18=90

If the sum of n terms of an AP is 2n”+ 5n, then find
the 4™ term.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Now, S, =2n°+5n
n™ term of AP,
a, = 8, — Sn1
a, = (21’ +5n)— [2(n— 1P+ 5(n—1)]
=2n*+5n— [2n* —4n+ 2+ 5n — 5]
=2n°+5n—2n"—n+3
=4n+3
Thus 4" term ar =4 x44+3 =19

84.

85.

86.
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If the sum of first & terms of an AP is 3%’ — k and its
common difference is 6. What is the first term?

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a,. Let the sum of k terms of AP is §;.

We have S, =3 —k
Now A" term of AP,

a, = Sp— Si1

a = (3K —k)—[3(k—1p— k-1
=3k — k—[3K — 6k+3 — k+1]
=3 —k—3K+Tk—4
=6k—4

Firstterma =6 X 1 —4=2

Which term of the AP 814,20, 26,...... will be 72

more than its 41 term.
[Board Term-2 OD 2017]

Let the first term be a, common difference be
d and nth term be a,.

We have a = 8,d = 6.
Since n™ term is 72 more than 41* term. we get

a, = Qu+ 72
84+ (n—1)6 =8+40 X 6+ 72
6n—6 =240+ 72
6n =312+6 =318
n =953

If the n” term of an AP —1,4,9,14,..... is 129. Find
the value of n.

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

We have a=—1and d=4—(-1)=5
—1—|—(n—1)>< 5 = a,
—1+5n—-5 =129
5n =135
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n =27

Hence 27" term is 129.

87. Write the n” term of the AP L,H—m,l + Qm, .....
m - m m

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

We have a =

m m
@, =1 (n-1)1
" m

Hence , an:%—i—n—l

88. What is the common difference of an AP which
91 — A7 = 84
[Board Term-2 OD 2017]

Let the first term be a, common difference be d and

nth term be a,.
‘We have agn — a7 = 84

a+20d—a—6d =84

14d =84
_84_
d—14—6

Hence common difference is 6.

89. Which term of the progression 20, 19l 18%, 17

4 I
the first negative.

% is
[Board Term-2 OD 2017]

Let the first term be a, common difference be d and
nth term be a,.

We have a =20 and d:—%

Let the n" term be first negative term, then

a+(n—1yd <0
20 + (n — 1)<7%> <0

3 3

3n > 83
83 .2

Hence 28" term is first negative.

Arithmetic Progression

TWO MARKS QUESTIONS

90. If the sum of first m terms of an AP is the same as
the sum of its first n terms, show that the sum of its
first (m + n) terms is zero.

[Board 2020 SQP Standard]

Let a be the first term and d be the common
difference of the given AP. Then,

Sm = Su
%{2a+(m—1)d} :%{2@4—(71— ) d}
2a(m—n)+{m(m—-1)—n(n—1)d} =0
2a(m—mn)+[(m’—n") —(m—n)d =0
(m—n)[2a+ (m+n—1)d =0
2a+(m+n—-1)d =0

Spin =T 000 4 (m+n—1)d}

Now, 5

_m+n _
=—5 X 0=0
91. If 3k— 2, 4k — 6 and k+ 2 are three consecutive terms
of AP, then find the value of k.

[Board 2020 OD Basic]

To be term of an AP the difference between two
consecutive terms must be the same.

If 3k— 2, 4k— 6 and k+ 2 are terms of an AP, then
4k—6 — (3k—2) = k+2— (4k—6)
4k—6—-3k+2 =k+2—4k+6
k—4 =8-3k
4k =12 = k =3
Hence, the value of k is 3.

92. How many terms of AP 3,5,7,9, ..... must be taken
to get the sum 1207

[Board 2020 OD Basic]
Given AP :3,5,7,9, .........
We have a =3, d =2 and 5, =120

Sn =

|3

[2a+4 (n— )d]
120 = 52 X 3+ (n—1)2]

120 =n(3+n—-1)
120 = n(n+2)



93.

94.

95.
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n’+2n—120 =0
n’+12n—10n— 120 = 0
(n+12)(n—10) =0 = n =10 or n =— 12

Neglecting n =— 12 because n can’t be negative we
get n = 10. Hence, 10 terms must be taken to get the
sum 120.

How many two digits numbers are divisible by 37
[Board 2019 Delhi]

Numbers divisible by 3 are 3, 6,9, 12, 15, ....... , 96 and
99. Lowest two digit number divisible by 3 is 12 and
highest two digit number divisible by 3 is 99.

Hence, the sequence start with 12, ends with 99 and
common difference is 3.

So, the AP is 12, 15, 18, ....., 96, 99.
Here, a =12, d=3 and a, =99
awm =a+(n—1)d
99 =12+(n—1)3
99— 12 = 3(n—1)

n—1="50 =29 = n =30

Therefore, there are 30, two digit numbers divisible
by 3.

Which term of the AP 3, 15, 27, 39, ... will be 120
more than its 21st term?

[Board 2019 Delhi]

Given AP is 3, 15, 27, 39......
Here, first term, a = 3 and common difference, d = 12
Now, 21* term of AP is

am =a+(n—1)d
a =3+(21-1) x 12
=3+20 % 12 =243

Therefore, 21* term is 243.

Now we need to calculate term which is 120 more than
21% term i.e it should be 243 + 120 = 363

Therefore, am =a+(n—1)d
363 =3+ (n—1)12
360 = 12(n— 1)
n—1=30 = n =31
So, 31* term is 120 more than 21* term.

If S, the sum of first n terms of an AP is given by

S, = 3n® — 4n, find the n" term.

[Board 2019 Delhi]
We have S, =3n"—4n
Substituting n = 1, we get

S =3x1*—4x1=-1

So, sum of first term of AP is —1, but sum of first
term is the first term itself,

Thus first term @ =—1
Now substituting n = 2 we have
S =3x2"-4x2=4
Sum of first two terms is 4.
a+a =4
—14+a =4 = a =5
Hence, common difference,
d=aw—a =5—(-1)=6
Now n" term, @, = ai+(n—1)d
, a, =—1+(n—-1)6
a, =6n—-17T

Therefore, n'™ term is 6n — 7.

96. Find the 21" term of the AP —43%, —3, —11,...

29

[Board 2019 OD]
. . 1 1 9 3
Given AP is —45, -3, - 15,... or —5,— 3,— DIRE
P _-9
irst term, a=-

Common difference,

Z
o
=
8
I
=]
+
=
|
=
Y

S

)

=

I
/l—\
N ©
~—

+
—~

[\

—

|

—
~—
—
Do| o
~ —

__9 3__9
—72+20><2— 2Jr30
-9+ 30 51 1
T*2*252

Hence, 21* term of given AP is 25%.

97. If the sum of first n terms of an AP is n?, then find
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98.

its 10th term.
[Board 2019 Delhi]

We have S, =n’ (1)
Substituting n = 1 in equation (1), we have
Sl == 1

Hence, sum of first term of AP is 1, but sum of first

term is first term itself.
So, first term, a =1 (2)

Substituting n =2 in equation (1), we have

S, = (2 =4
Sum of first 2 terms is 4.
Now atam =4 (3)
From equation (2) and (3) we have

@m =3

Now, common difference,
d=a—a=3—-1=2
Now, 10" term of AP,
Ay = a+(10 — 1)d
=14+9x2=19
Hence, the 10" term of AP is 19.

Is 184 a term of the sequence 3,7,11,....... ?
[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and number of terms be n.

Let a, = 184
Here, a=3,d=7—-3=11-7=4
Now a, = a+(n71)d,

184 =3+ (n—1)4

181 _
g =n—ld
4525 =n—1
46.25 =n

Since 46.25 is not an whole number, thus 184 is not a
term of given AP

Arithmetic Progression

99. Find, 100 is a term of the AP 25,28, 31,...... or not.
[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and number of terms be n.

Let a, =100
Here ¢ =25,d=28 -25=31—-28=3
Now a, = a+(n71)d,
100 =254+ (n—1)x 3
100-25=75 =(n—1)x 3
25 =n—1
n = 26

Since 26 is an whole number, thus 100 is a term of
given AP.

100.Find the 7" term from the end of AP 7,10,13,....184.
[Board Term-2 2012]

Let us write AP in reverse order i.e., 184,.....13,10,7

Let the first term of an AP be a¢ and common
difference be d.

Now d=7-10=-3
a =184, n=7
7" term from the original end,
a; = a+6d
a; =184+ 6(—3)
=184 — 18 = 166.

Hence, 166 is the 7" term from the end.

101.Which term of an AP 150, 147, 144, ..... is its first
negative term?

[KVS 2014]

Let the first term of an AP be a, common difference
be d and nth term be a,.

For first negative term a, <0
at(n—1)d <0
150 +(n—1)(=3) <0
150 -=3n+3 <0
—3n < —153
n > 51

Therefore, the first negative term is 52" term.

102.In a certain AP 32" term is twice the 12” term. Prove
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that 70" term is twice the 31°* term.

[Board Term-2 2015, 2012]

Let the first term of an AP be a, common difference
be d and nth term be a,.

Now we have A0 = 212

a+3ld = 2(a+ lld)
a+31ld =2a+22d

a =9d
an = a+ 69d
=9d+69d = 78d
a1 = a+30d
=9d+ 30d = 394
an = 2as Hence Proved.

103.The 8" term of an AP is zero. Prove that its 38" term
is triple of its 18" term.

[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and nth term be a,.

We have, as=0 or, a+7d=0or,a=—17

Now ass = a+37d

ass =—7d+37d = 30d

ms = a+17d
=—"7d+17d=10d

azz =30d=3 X 10d =3 X a3

azs = 3 Hence Proved

104.1If five times the fifth term of an AP is equal to eight
times its eighth term, show that its 13" term is zero.

[Board Term-2 2012]

Let the first term of an AP be a, common difference
be d and nth term be a,.

Now S5a; = 8ag
5(a+4d) =8(a+T7d)

5a+20d = 8a+ 56d

3a+36d =0
3(a+12d) =0
a+12d =0

a3 =0 Hence Proved
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105.The fifth term of an AP is 20 and the sum of its
seventh and eleventh terms is 64. Find the common
difference.

[Board Term-2 Foreign 2015]

Let the first term be a and common difference
be d.

a+4d =20 (1)
a+6d+a+10d =64
a+8d =32 . (2)
Solving equations (1) and (2), we have

d =3

106.The ninth term of an AP is —32 and the sum of
its eleventh and thirteenth term is —94. Find the
common difference of the AP

[Board Term-2 Foreign 2015]

Let the first term be ¢ and common difference
be d.

Now a+8d = ag
a+8d =—32 (1)
and a;+ Qi3 =— 94

a+10d+a+12d =—94
a+1ld =— 47 . (2)
Solving equation (1) and (2), we have
d=—5

107.The seventeenth term of an AP exceeds its 10" term
by 7. Find the common difference.

[Board Term-2 2015, 2014]
Let the first term be a and common difference be d.
Now amr = ap+7

a+16d = a+9d+7

16d—9d =7
Td =7
d=1

Thus common difference is 1.

108.The fourth term of an AP is 11. The sum of the fifth
and seventh terms of the AP is 34. Find the ¢
difference.
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Let the first term be ¢ and common difference be d.

Now ay =11
a+3d =11 (1)
and as+ ar = 34

a+4d+a+6d =34
: 2a+10d = 34
: a+5d =17 . (2)
Solving equations (1) and (2) we have

d =3

109.Find the middle term of the AP 213, 205, 197, .... 37.
[Board Term-2 Delhi 2015]

Let the first term of an AP be a, common difference
be d and number of terms be m.

Here, a = 213,d = 205 — 213 =— 8, a,, = 37
aw = a+(m—1)d
37 =213+ (m—1)(—8)
37—-213 =—8(m—1)

m—1 =110 9

az = a+(12-1)d
=213+ (12 - 1)(=38)
=213-88 =125
Middle term will be 125.

110.Find the middle term of the AP 6, 13, 20, .... 216.
[Board Term-2 Delhi 2015]

Let the first term of an AP be a, common difference
be d and number of terms be m.

Here, a =6,a,, =216,d=13-6=7
am = a+(m—1)d
216 =6+ (m—1)(7)

Arithmetic Progression

216-6 =7(m—1)

:m:

m—1 =

30

m =30+1=31

The middle term will be = % — 16"

ag = a+ (16 —1)d
=06+ (16 —1)(7)
=64+15X%X7
=6+4105 =111
Middle term will be 111.

111.If the 2" term of an AP is 8 and the 5" term is 17,
find its 19" term.

[Board Term-2 2016]

Let the first term be a and common difference be d.

Now a =a+d

8 =a+d (1)
and a; = a-+4d

17 = a+4d (2)

Solving (1) and (2), we have

a =5,d=3,
y9 :a+18d
=5+454=59

112.If the number z+ 3,22+ 1 and z— 7 are in AP find
the value of z.

[Board Term-2 2012]

If 2,y and z are three consecutive terms of an AP
then we have

Yy—xr =z—y
(2:13+ 1)—(m+3) :(:17—7)—(2x+1
20+1—2—-3 =2z—7—-2x—-1

r—2 =—x—28
20 =—6
r =—3

113.Find the values of a,b and ¢, such that the numbers
a, 10, b, ¢, 31 are in AP
[Board Term-2 2012]
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Let the first term be a and common difference be d.
Since a,10,b,¢,31 are in AP, then

a+d =10 (1)
a+4d = as
a+4d =31 (2)

Solving (1) and (2) we have

d=7and a=3
Now a=3,0=3+14=17,c=3+21 =24
Thus a =3,b=17,c = 24.

114.For AP show that a,+ a,.2, = 2a,4,-
[Board Term-2 2012]

Let the first term be a and the common difference be
d. Let a, be the nth term.

a =a+(p—1)d
Api2g = 0+ (p+2¢—1)d
ay+ Gyiog = a+(p—1)d+a+(p+2¢—1)d
=a+pd—d+a+pd+2¢d—d
=2a+2pd+2qd—2d
or a,+ a9, :2[a+(p+q—1)d] (1)
But  2a,., =2[a+(p+q— 1)d] (2)

From (1) and (2), we get a,+ a,12, = 2a,,

115.The sum of first terms of an AP is given by
S, = 2n®+ 8n. Find the sixteenth term of the AP.

[Board SQP 2017]

Let the first term be a, common difference be d and

nth term be a,.
Now S, =2n*+3n

S =2Xx1"+3x1=24+3=5
Since S, = ay,

@m =95

S, =2X2°4+3x2=846=14
o+ a =14

a=14—aq=14-5=9

d=aw—au=9-5=4

ag =a+ (16 —1)d

Arithmetic Progression
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=5+15X4=065

116.The 4" term of an AP is zero. Prove that the 25"
term of the AP is three times its 11" term.

[Board Term-2 OD 2016]

Let the first term be a, common difference be
d and nth term be a,.

We have, ay =0

a+3d =0 [a—I—(n—l)d:an]
3d =—a
—-3d =a (1)
Now, as; = a+24d =—3d+24d =21d -(2)
ay =a+10d =—3d+10d =7d  ..(3)

From equation (2) and (3) we have

ax = 3an Hence Proved.

117.How many terms of the AP 65,60, 55, .... be taken so
that their sum is zero?

[Board Term-2 Delhi 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =65,d=—5, S5,=0

n
Now S, = 7[2(1—1— (n—1)d

Let sum of n term be zero, then we have

%[130 +(n—1)(=5)] =0

5130 +5n+5] =0

135n—5n =0
n(135 — 5n) =0
5n = 135

n =27

118.How many terms of the AP 18,16,14..... be taken so
that their sum is zero?

[Board Term-2 Delhi 2016]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a=18,d=-2,5,=0

S, = 5[2a+(n—1)d]
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Let sum of n term be zero, then we have
n
7[36 +(n—=1)(=2)] =0

n(38 —2n) =0
n =19

119.How many terms of the AP 27,24 21.... should be
taken so that their sum is zero?

[Board Term-2 Delhi 2016]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a =27,d=-3,5,=0

S, = %[2a+(n— 1yd

Let sum of n term be zero, then we have

%[54 +(n—1)(=3)] =0
n(—3n+57) =0
n =19

120.In an AP, if S5+ S; =167 and Sy = 235, then find
the AP, where S, denotes the sum of first n terms.

[Board Term-2 OD 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

S, :%[QaJr(n— 1yd

S5+ 57 == 167

5 7
5(20+4d) + 5(2a+ 6d) = 167

5a+ 10d+ Ta+ 21d = 167
12a+31d = 167 (1)
Now we have S)y= 235, thus

%{2%(10 —1)d] =235

5(2a+ 9d) = 235
2a+9d =47 (2)

Arithmetic Progression
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Solving (1) and (2), we get
a=1,d=5
Thus AP is 1, 6, 11....

121.Find the sum of sixteen terms of an AP

—-1,—5,—-9,.......
[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here, o =—1,a0=—5 and d=—4

Now S, = Q[Qa +(n—1) d]

2
Sig = S[2 X (=1)+ (16 — 1)(—4)]

= 8[—2—60]=8(—62)
=—496

122.1If the n™ term of an AP is 7 — 3n, find the sum of
twenty five terms.
[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be @, and sum of n term be S,

Here n=25,a,=7—-3n
Taking n=1,2,3,....

a1:7—3><1:4

we have

a =7—3x2=1

a3 =7T—-3X3=-2
Thus required AP is 4,1,—2,.....
Here, a=4,d=1—-4=-3

Now, S, = ﬂ[2a +(n—1yd]

2

— %{2 X 4+ (25 - 1)(—3)]

= 208 + 24(~ 3)]
= 22(8 -~ 72) =— 800

123.If the 1 term of a series is 7 and 13" term is 35. Find
the sum of 13 terms of the sequence.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a = 7,a;3=35
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a, = a+(n— 1)d
13 = Cl+ 12d

35 = 7412d = d:%

Now S, =

1\9|:

[2(1—!— (n—

Sis :%2 X T+12 % (%)]

M‘C'T_.,‘

[14 + 28]

_ 13

=5 X 42 =273

124.If the n” term of a sequence is 3 — 2n. Find the sum
of fifteen terms.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be @, and sum of n term be S,

Here, a, =3 —2n
Taking n =1, uq =3—-2=1
15th term, s =3—2X15 =3-30=—27

Now S, = %(a +1)

_15

Sy = 7[1 +(—27)
_ 15
=5 1=26]
=15 X (=13)=-19

125.If S, denotes the sum of n terms of an AP whose
common difference is d and first term is a, find

Sn - 257171 + Snf'_)'
[Board Term-2 2011]

We have a, =S, — S,_1
-1 = Sp-1— Su-
Sy —=28, 1+ 82 =8 81— 81+ 8.
= (S0 Su) = (Sur1 = Sy

= Qp — Qp-1 = d

126.The sum of first n terms of an AP is 5n — n*. Find the
n™ term of the AP

[Board Term-2 Foreign 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.
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We have, S, =5n—n’
Now, n”term of AP,
an =8y — St
:(Sn—nz)—[5(n—1 n—l)z]

(n +1—2n)]
=5n—n"—(5n—5—n’—1+2n)

=5n—n2—[5n—5—

=5n—n*—Tn+ 6+ n?
=—2n+6
an :72(n73)

Thus n" term is =— 2(n—3)

127.The first and last term of an AP are 5 and 45
respectively. If the sum of all its terms is 400, find its
common difference.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

We have a =5,a, =45

Now 45 :5+(n—1)d
(n—l)d =40 (1)
Given, S, =400
Now S, = %(a+ an)
n
400 = 5(5 + 45)
800 = 50n
n =16

Substituting this value of n in (1) we have

(n—1yd =40

15d = 40
_40_38
=153

128.1If the sum of the first 7 terms of an AP is 49 and that
of the first 17 terms is 289, find the sum of its first
n terms.

[Board Term-2 Foreign 2012]

Let the first term be a, common difference be d, nth
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term be a, and sum of n term be S,.

S, = Q[Qa—i— (n—1)d

2
Now 8 = 5(2a+6d)= 49

a+3d =T (1)
and Sir = (2a+16d) = 289

a+8d =17

Subtracting (1) from (2), we get
5d =10 = d=2
Substituting this value of d in (1) we have
a=1

Now S, :%[2 X 1+ (n—1)2]

=5[2+2n-2]=n"

Hence, sum of n terms is n’.

—11
92

9

129.How many terms of the AP —6, oo

needed to give their sum zero.

5, — are

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,,.

Wi 11 1
ehave a==6,d=-%~(-6)=3
n
S =g[2a+(n—1)d

Let sum of n term be zero, then we have

n 17

5[2><—6+(n—1)§_ =0

n n 11
5[—12+§—§7 =0

nfn 251 _
2127 2| 7"
n’—25n =0
n(n725):0
n =25

Hence 25 terms are needed.

130.Which term of the AP 3,12, 21, 30, ..... will be 90 more
than its 50" term.

[Board Term-2 Compt. 2017]
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Let the first term be a, common difference be d and
nth term be a,.

We have a =3,d=9
Now an :a+(n—1)d

as) =3+49 X 9 =444
Now, a, — aso =90

3+(n—1)9—444 =90
(n—1)9 =90+ 441
531
n =494+1=50

131.The 10" term of an AP is —4 and its 22" term is
—16. Find its 38" term.

[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

ap =a+9d=—4 (1)
and aw = a+21d=-16 (2)
Subtracting (2) from (1) we have
12d =—12 = d=-16

Substituting this value of d in (1) we get

a =95
Thus azz =H+37TX—1=—32
Hence, azs =— 32

132.Find how many integers between 200 and 500 are
divisible by 8.
[Board Term-2 Delhi Compt. 2017]

Number divisible by 8 are 208, 2016, 224, .... 496. It
is an AP

Let the first term be a, common difference be d and
nth term be a,.

We have a= 208,d =8 and a, = 496
Now at+(n—1)d = a,
208+(n—1)d = 496
(n—1)8 =496 — 208
n—1=288_36
n =36+1=37

Hence, required numbers divisible by 8 is 37.
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133.The fifth term of an AP is 26 and its 10" term is 51.
Find the AP

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

4, = a+4d=26 (1)
mp = a+9d =51 (2)
Subtracting (1) from (2) we have
5d =25 = d =5
Substituting this value of d in equation (1)
we get
a="6
Hence, the AP is 6, 11, 16, ....

134.Find the AP whose third term is 5 and seventh term
is 9.

[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

Now a; =a+2d=5 (1)
and a =a+6d=9 -(2)
Subtracting (2) from (1) we have
4d =4 = d=1
Substituting this value of d in (1) we get
a =3
Hence AP is 3,4, 5, 6, ......

135.Find whether — 150 is a term of the AP 11,8,5,2,....
[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be d and
nth term be a,.

Let the n™ term of given AP 11,8,5,2,.... be —150
Hence a =11, d=8 — 11 =—3 and a, =— 150

at(n—1yd = a,
11+ (n— 1)(~3)
(n—1)(—3) =— 161

(n—1y = =101 _ 532

-3 3
which is not a whole number. Hence —150 is not a
term of given AP.

— 150

136.1If seven times the 7" term of an AP is equal to eleven
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times the 11" term, then what will be its 18" term.
[Board Term-2 Foreign 2017]

Let the first term be a, common difference be d and
nth term be a,.

Ta; = 11lay
Now 7(a+6d) =11(a+10d)
Ta+42d = 11a+ 110d
1la—7a =42d—110d
, 4da =— 68d
4a+68d =0
4(a+17d) =0
a+17d =0
Hence, ag =0

137.In an AP of 50 terms, the sum of the first 10 terms
is 210 and the sum of its last 15 terms is 2565. Find
the AP

[Board Term-2 Foreign 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Sl() == 210

S, = %[Qa—i— (n—1)d

10
210 = 7(2&4— 9d)

42 =2a+9d (1)
Now azs = a+ 35d
asy = a+ 49d

Sum of last 15 terms,

Ss6-50 = % (a6 + aso)

2565 = D (a+ 35d+ a-+ 49d)
171 = 1(2a+ 844)
2
171 = a+42d (2)

Solving (1) and (2) we get « =3 and d =4
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Hence, AP is 3, 7, 11, .....

THREE MARKS QUESTIONS

138.The sum of four consecutive number in AP is 32 and
the ratio of the product of the first and last term to
the product of two middle terms is 7 : 15. Find the
numbers.

[Board 2020 Delhi Standard, 2018]

Let the four consecutive terms of AP be (a—3d),
(a—d), (a+ d) and (a+ 3d).
As per question statement we have

a—3d+a—d+a+d+a+3d =32
4a =32 > a =8

(a—3d)(a+3d) 7

and (a—d(atd 15
& —9d _ T

a@— & 15

64—9d 7

64— ¢ 15

960 — 135d> = 448 — 7d’
7d* —135d° = 448 — 960
—128d4" =—512

P =4=>d==*2

Hence, the number are 2, 6, 10 and 14 or 14, 10, 6
and 2.

139.The sum of the first 7 terms of an AP is 63 and that
of its next 7 terms is 161. Find the AP.

[Board 2020 Delhi Standard]

We have S; =63
Now Sy =g2a+(n— )d
7
63 = 5[2@4— 6d)
9 =a+3d (1)
Now, sum of next 7 terms,
Ss_12 = 161

Ss_14 = %(aaﬁ‘ a14)

161 =

[NSJEN|

(a+7d+ a+13d)
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161 =

[NSJEN|

(2a+204d)

23 =a+10d (2
Subtracting equation (1) from (2) we have

14 =7d = d=2
Substituting the value of d in (1), we get

a=3
Hence, the AP is 3,5, 7,9, ....

140.Which term of the AP 20, 191 181 173 .. is the
first negative term.
[Board 2020 OD Standard]
Here, a =20
77 3
and d = 4 —20 = _Z

Let a, is the first negative term, thus a, < 0.
a, =a+(n—-1)d

20 + (n — 1)(—%) <0

Now

80—-3n+3 <0

83—3n <0

n>§n>27.6

n =28

Hence, the first negative term is 28th term.

141.Find the middle term of the AP 7, 13, 19, ...., 247.

[Board 2020 OD Standard]
In this AP, a =T
d=13-7=6
a, =a+(n-1)d
247 =T+ (n—1)6
6(n—1) =240
n—1=40 = n =41
Hence, the middle term= %1 = % = % = 21.

m =7+ ((21-1)6 =127

142.Show that the sum of all terms of an AP whose first
term is a, the second term is b and last term is c, is
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(a+¢)(b+ c— 2a)

equal to 26— a)
[Board 2020 OD Standard]
Given, first term, A=a
and second term Ay =
Common difference, D =b—a
Last term, A, =c
A+ (n—1)d =
at(n—1)(b—a) =
(b—a)(n—1) =
_c—a
n—1= b—a
c—a
n=9, +1
_c—a+b—a
B b—a
_bt+c—2a
K b—a
Now sum of all terms
_n _ (b+ C— 2&)
S, = 5 [A+ A, = 72(1)7 o) [a+ (]

_(a+¢)(b+c—2a)
- 2(b—a)
143.If in an AP, the sum of first m terms is n and the
sum of its first n terms is m, then prove that the sum
of its first (m+ n) terms is — (m+ n).
[Board 2020 OD Standard)]

Hence Proved

Let 1* term of series be a and common difference be
d, then we have

Sm =mn

and S, =m
Hl2a+(m-1)d =n (1)
sl2a+(n=1)d =m (2)

Subtracting we have
a(m—n)—i—%[m(m— 1)—n(n=1)] =n—-m
2a(m—n) +d[m*—n*— (m—n)] =2(n—m)

2a(m—n)+d(m—n)[(m+n)—1] =2(n—m)
2a+d[(m+n)—1] =—2

Now, Spin =E D04 (m4n—1)d]

144.The 17™ term of an AP is 5 more than twice its 8"

term. If 11™ term of AP is 43, then find its n™ term.
[Board 2020 OD Basic]

Let a be the first term and d be the common
difference.

" term of an AP,
a, =a+(n—1)d

Since 17" term of an AP is 5 more than twice of its
8" term, thus

a+ (17—1)d =5+2[a+(8—1) ]
a+16d =5+2(a+7d)
a+16d =5+ 2a+ 14d
2d—a =5 (1)
Since 11" term of AP is 43,
+(11-1)d =43

a+10d =43 (2)

Solving equation (1) and (2), we have

a =3and d =4

term would be

a, =3+ (n—1)4 =4n—1

Hence, n'"

145.How many terms of the AP 24, 21, 18, .... must be

taken so that their sum is 787
[Board 2020 Delhi Basic]

Given : 24, 21, 18, .......... are in AP.
Here, a =24,d =21-24 =—3

Sum of n term, S, —%[Qa—i—(n— ) d]
8 =52 X 24+ (n—1)(-3)]

156 = n(48 — 3n+3)
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156 = n(51 — 3n)
3n’—51ln+156 =0
n*—17Tn+52 =0
n’—13n—4n+52 =0
(n—4)(n—13) =0 = n=4,13

When n =4, Sy :%[2 X 244 (4 —1)(=3)]
—2(48-9) =2 x 30 =78
When n =13, Si :%[2 X 244 (13 = 1) (= 3)]

[48 4 (— 36)] = 78

|

Hence, the number of terms n =4 or n=13.

146.Find the 20" term of an AP whose 3" term is 7 and
the seventh term exceeds three times the 3™ term by
2. Also find its n™ term (an)-

[Board Term-2 2012]

Let the first term be a, common difference be d and
nth term be a,.

We have az =a+2d="7 (1)
ay :3a3+2
a+6d =3 X T+2=23 (2)

Solving (1) and (2) we have
4d =16 > d =4
a+8 =7=a=-1
ap =a+19d =—14+19 x4=75
a, =a+(n—1)d
=—1+4n—4
=4n—5.

Hence n" term is 4n — 5.

147.1f 7" term of an AP is % and 9" term is %, find 63"
term.

[Board Term-2 Delhi 2014]

Let the first term be a, common difference be d and
nth term be a,.

We have a7 :% = a+6d :% (1)
_1 _1
@ =% = a+8d =5 (2)
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Subtracting equation (1) from (2) we get

_1_1_2 _ 1
2d =7-9 =6 ~9=53
Substituting the value of d in (2) we get
1 1
sl 8 _9-8_1
7 63 63 63
Thus ag; = a+(63—1)d
1 1 _1+62
— 5302 X5~ 63
_63 _
631

Hence, ag; = 1.

148.The ninth term of an AP is equal to seven times the
second term and twelfth term exceeds five times the
third term by 2. Find the first term and the common
difference.

[Board SQP 2016]

Let the first term be a, common difference be d and
nth term be a,.

Now ag = Tay
a+8d =7(a+d)
a+8d =Ta+7d
—6a+d =0 (1)
and a2 = daz+ 2

a+11d = 5(a+ 2d)-‘r2
a+11d =5a+ 10d+ 2
—da+d =2 -(2)
Subtracting (2) from (1), we get
_ 9 =—
a =1
Substituting this value of a in equation (1) we get
—6+d =0
d =6
Hence first term is 1 and common difference is 6.

149.Determine an AP whose third term is 9 and when
fifth term is subtracted from 8" term, we get 6.

[Board Term-2 2015]

Let the first term be a, common difference be d and
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nth term be a,.

‘We have a3 =9
a+2d =9 (1)

and as— as =6

(a+7d)—(a+4d) =6

3d =6

d =2

Substituting this value of d in (1), we get
a+2(2)=9
a =5
So, AP is 5, 7,9, 11, ...

150.Divide 56 in four parts in AP such that the ratio
of the product of their extremes (1* and 4™) to the
product of means (2" and 3™) is 5:6.

[Board Term-2 Foreign 2016]

Let the four numbers be a —3d,a — d,a+ d,a+ 3d
a—3d+a—d+a+d+ a+3d=56

4da =56 = a =14

Now

Hence numbers are 14 — 3d,14 — d,14 + d, 14 + 3d
Now, according to question, we have

(14 —-3d)(14+3d) 5
(4—dy14+d) ~ 6

196 —9d° _ 5
196 — &

6
6(196 — 9d%) = 5(196 — )
6 x 196 — hdd® =5 x 196 — 5d°

(6 —5) x 196 = 49
196 _
& =75 =4
d==+2

Thus numbers are —3d =14-3x2=8
a—d =14-2=12

a+d =144+2=16
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a+3d =14+3 x2=20
Thus required AP is §8,12,16,20.

151.
are a,b and ¢
a(q— 1)+ b(r—p)+c(p—

respectively, Show  that

q)=0.
[Board Term-2 Foreign 2016]

Let the first term be A and the common difference
be D.

a :A—l—(p—l)D
b=A+(q-1)D
c =A+(r—-1D

Now a(q—r) =[A+(p—1)D]g— 7]
b(r—p) = [A +(q— 1)D][r— ?]
and p—q] = [A +(r— l)D][ q]
Wq—7)+b(r—p)+e(p—a)
:[A+(p— D][q—r’]—l—

+HA+(¢—1H)D|r—p]+
+HA+(r=1)D]p—q]+
=Alp—q+a—p+tqg—r]+
+D(p—1)(qg—1)+
+D(q—1)(r—p)+
+D(r=1)(p—1q)
= A[0]+
+Dp(g—r)—(g—7)]
+Dlg(r—p) —(r—p)
+Dlr(p—q)—(p— q)
=Dlp(g—r)+q(r—p)+r(p—ql+
—D[(qg=7)+ (r—p)+ (p— 9]
= Dlpg—
=D[0] =0

pr+qr—aqp+rp—rg+0

152.The sum of n terms of an AP is 3n?+ 5n. Find the
AP Hence find its 15" term.

[Board Term-2 2013, 2012]

Let the first term be a, common difference be

d, nth term be a, and sum of n term be S,
Now S, =3n°+5n

Sn_1 =3(n—1)2—|—5 n—1
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= S(n2 +1-2n)+5n-5 155.The sum of first n terms of three arithmetic
progressions are S}, 5, and S3 respectively. The first
term of each AP is 1 and common differences are 1, 2
— 32— n—2 and 3 respectively. Prove that S)+ S3 = 2.5;.

[Board Term-2 OD 2016]

=3n"+3—6n+5n—>5

a, = Sn - Snfl
, , Let the first term be a, common difference be d, nth
=3n"+95n— (3n —n-— 2) term be a, and sum of n term be S,.
=6n+2 We have S, =1+2+3+..... n
Thus AP is 8, 14, 20, ....... Sy =1+34+5+.... up to n terms
Now s = a-+ 14d=8+14(6): 92 Ss =1+4+7+..... upto n terms
153.For what value of n, are the n”terms of two APs 63, Now S = nn+1)
65, 67, ... and 3, 10, 17, .... equal? ’ 2

n n
) Sy = 5[2 +(n—1)2] = 5[271] =n’
Let a,d and A,D be the 1" term and common

difference of the 2 APs respectively. n n(3n— 1)
n is same and S; = 5[2 +(n—1)3] = ——5—
For 1st AP, a =63, d=2 n(n+1) n(3n-1)
For 2nd AP, A=3,D="7 Now, 51+ 5 = 2 + 2
Since nth term is same, Cnn+143n—1]  n[4n]
a, = A, o 2 2
at+(n—1)d = A+(n—1)D =20’ = 25, Hence Proved
63+(n—1)2 =3+(n—-1)7 156.If S, denotes, the sum of the first n terms of an AP
63+2n—2 =3+Tn—7 prove that Siz = 3(Ss — Si).

[Board Term-2 Delhi 2015]
61+2n =Tn—4 i )
Let the first term be a, common difference be d, nth

65 =5n = n=13 term be a, and sum of n term be S,.
When n is 13, the n" terms are equal i.e., a;3 = A3 S, = %[2a+(n _ 1)d]
) . 30, 13n
154.In an AP the sum of first n terms is 5t 5 Find S = 6[2a+ 11d] = 12a+ 66d

the 25™ term.

[Board Term-2 SQP 2015] S = 4[2a+T7d]=8a+28d

S, = 2[2a+ 3d] =4a+6d
2
We have S, —3n +13n

2 3(Ss— Si) = 3|(8a+28d)— (4a+64d)|

a, =85,— S._1 =3[4a+ 22d]: 12a+ 66d
Ay = So5 — S =6[2a+ 11d]= S Hence Proved
_ 3(2y +13(25)  3(247 +13(24) 157.The 14" term of an AP is twice its 8" term. If the

2 2 6" term is —8, then find the sum of its first 20 terms.

[Board Term-2 OD 2015]

{3(25° — 24%) + 13(25 — 24)}

N —

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

(3 X 49 4 13) = 80

Do —

Here, a1y = 2as and ag =— 8

Now a+13d = 2(a+ 7d)
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a+13d =2a+ 14d
a=—d (1)
and ag =— 8
a+5d =—8 -(2)

Solving (1) and (2), we get
a =2,d=—2

Now S =202 x 24 (20 - 1)(~2)]

2
=10[4+19 X (—2)]
=10(4—38)
=10 X (—34)=-340

158.If the ratio of the sums of first n terms of two AP’s
is (7n—|— 1):(4n—|— 27) find the ratio of their m™ terms.

[Board Term-2 OD 2016]

Let a, and A be the first term and d and D be the
common difference of two AP’s, then we have

S _ Tn+1

S~ dn+27
%[2a+(n—1)d] _ Tn+1
324+ (n—-1)D] ~ 4n+27
2a+(n—1)d  Tn+1
2A+(n—1)D T 4n+27
(e tn+1
+("3HD T dn+427

Substituting n%l =m-—1lorn =2m—1 we get

a+(m—1)d B 7(2m—1)—|—1 _ 14m—6
A+(m—1)D _4(2m—1)—|—27 T 8m+ 23

Gn _ 14m—06

Hence, A —8m+23

159.If the sum of the first n terms of an AP is [3n +7nj,
then find its n' term. Hence write its 20”’ term.

[Board Term-2 Delhi 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Sum of n term, S, = %[3712—}— 7n|

1
Sum of 1 term, = 5[3 X (Lp+7(1

1 1

Chap 5
Sum of 2 term, S, = %[3(2)24— 7 X 2]

=312+ 14] =% x 26 =13

Now m =5=5
a =5%—-5=13-5=8
d=a—-—0=8-5=3
Now, AP is 5,8,11,....

n™ term, a, =a+(n—1)d
=5 +(n— 1)3
=5+(20—-1)(3)
=5+97
=62

Hence, ay; = 62

160.In an AP, if the 12" term is —13 and the sum of
its first four terms is 24, find the sum of its first ten

terms.
[Board Term-2 Foreign 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

a2 = a+ 11d=-13 (1)
T
S, :5[2a+(n71)d]

Now S, = 2[2a+ 3d] =24

20+ 3d =12 .(2)

Multiplying (1) by 2 and subtracting (2) from it we
get

(2a+ 22d)—(2a+ 3d) =—26—-12
19d =—38
d=-2

Substituting the value of d in (1) we get
a+11 X -2 =-13
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a =—13+22
a =9
Now, S, :%[Z(H—(n—l)d]
S0 =@ x9+9x-2)
=5 x (18—18) =0
Hence, Siy =0

161.The tenth term of an AP, is —37 and the sum of its
first six terms is —27. Find the sum of its first eight
terms.

[Board Term-2 Foreign 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

a, = a+(n—1)d

S, :%[2(1—1—(71— )d

a+9d =—37 (1)
3(2a+5d) =—27

2a+5d =-9 -(2)

Multiplying (1) by 2 and subtracting (2) from it, we
get

(2a+ 18d)—(2a—|— 5d) =—74+4+9
13d =—-65
d =-5
Substituting the value of d in (1) we get
a+9 X -5 ==-37

a =—37+45
a =8
n
Now S, :7[2a—|—(n—1)d]

= 5[2 X 8+ (8~ 1)(—5)]

= 4[16 — 35]
=4xX-19 =-176
Hence, S5, =— 176

162.Find the sum of first seventeen terms of AP whose 4"
and 9" terms are —15 and — 30 respectively.

[Board Term-2 2014]
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Let the first term be a, common difference be d and
nth term be a,.

Now as =a+3d=—-15 (1)
a9 = a+8d=-30 -(2)
Subtracting eqn (1) from eqn (2), we obtain
(a+8d)—(a+3d) =—30—(—15)
—15

Substituting the value of d in (1) we get
a+3d =—15
a+3(~3) =—15
a =—15+9=-6

Now Sir = L2 X (~6)+ (17— 1)(~ 3)]

- %[—— 12416 X (- 3)]
- %[— 12 - 48]
= 17[-60] =17 x (- 30)

=—510
Thus 517 =-—510

163.The common difference of an AP is —2. Find its sum,
if first term is 100 and last term is —10.

[Board Term-2 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =100,d=—-2,t,=—10
Now an :a+(n—1)d
—10 =100+ (n—1)(—2)
—10 =100 —2n+ 2

2n =112

n = 56

Thus 56™ term is —10 and number of terms in AP

are 56.
Sﬂ, -

Now (a + 1)

o3

S5 = 9(100 - 10)
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96
= 7(90) =56 X 45 = 2520

Thus S, = 2520

164.The 16" term of an AP is five times its third term. If
its 10" term is 41, then find the sum of its first fifteen
terms.

[Board Term-2 OD 2015]

Let the first term be a, common difference be d. nth
term be a, and sum of n term be S,.

We have, as = Has
a+15d =5(a+2d)
da =5d (1)
and a = 41
a+9d =41 (2)

Solving (1) and (2), we get a =5,d=4

Sis = (2 % 5+ (15 — 1) x 4]

Now )

15
= D110 + 56]
:§><66=15><33 — 495

Thus Sls = 495

165.The 13™ term of an AP is four times its 3" term. If
the fifth term is 16, then find the sum of its first ten
terms.

[Board Term-2 OD 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Here a3 = 4@3

a+12d = 4(a+2d)

3a =4d (1)
and as = 16
a+4d =16 (2)

Substituting the value of a = %d in (2) we have
4 —
zd+4d =16
16d =48 = d =3
Thus ¢ =4 and d=3

Now S, = —[2a+ (n— 1)d]

n
2

Arithmetic Progression
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S =2 X 4+ (10— 1)3]

= 5[8+27]=5 x 35 =175
ThUS Sl() = 175

166.The n™ term of an AP is given by (—4n+ 15). Find
the sum of first 20 terms of this AP.

[Board Term-2 2013]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a, =—4n+15
g =—4x14+15=11
a =—4X24+15=7
a =—4X3+15=3
d=a—a=7—-11=-—4

Now, we have ¢ =11, d=—4

S, = %[Qa—i— (n— 1)d]

S =22 X 11+ (20 - 1) x (—4)]

= 10[22 — 76]
=10 X (~54) =— 540
Thus 52() =—540

167.The sum of first 7 terms of an AP is 63 and sum of its
next 7 terms is 161. Find 28" term of AP

[Board Term-2 Foreign 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

S, = %[Qa +(n—1) d]

Now, S: =63

7
5[2a+6d] = 63

2a+6d =18 (1)
Also, sum of next 7 terms,

514 = S_ﬁrsﬂ + Snemﬁ =63+ 161

14
7[2&4— 13d] =224

20+ 13d = 32 (2)

Subtracting equation (1) form (2) we get
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7d =14 = d=2
Substituting the value of d in (1) we get
a =3
Now an :a+(n—1)d
as =3+2 X (27)
=57
Thus 28" term is 57.

168.The sum of first n terms of an AP is given by
S, = 3n? — 4n. Determine the AP and the 12% term.

[Board Term-2 Delhi 2014, 2012]

Let the first term be a, common difference be d, nth
term be @, and sum of n term be S,.

S, =3n>—4n
S =3(lp—4(1)=-1
Sy =3(2F—4(2)=4
o =5=-1
a =5 —-5=4—(-1)=
d :a27a1:57(71):
Thus AP is —1,5,11,....
ay =a+11d

Now

=—14+11 X6=65

169.Find the sum of all two digit natural numbers which
are divisible by 4.

[Board Term-2 Delhi Compt. 2017]

First two digit multiple of 4 is 12 and last is 96
So, a=12,d=4. Let n™ term be last term a, = 96

Now at+(n—1)d = a,
12+(n—1)4 =96
(n—1)4 =96—-12=284
n—1 =21
n =214+1=22
Now, S = 22[12 + 96]

Arithmetic Progression

=11 x 108
= 1188

170.Find the sum of the following series.
5+ (—41)+ 9+ (=39)+ 13+ (=37)+ 17+ ... +
(—5)+81+(—3)
[Board Term-2 Foreign 2017]

The given series can be written as sum of two series
(O+9+13+ ... +81)+

+(—41)+(—=39)+(=37)+(=35)...(—9)+(—3)
For the series (549 +13.....81)

a =5,d =4 and a, =81

Now a, = a+(n—1)d
81 =5+ (n—1)4
8l =5+(n—1)4
(n—=1)4 =76 = n =20
20

For series (—41)+(—39)+ (—=37)+ ... +(=5)+(—3)
a, =—3,a =—41l and d =2
a, =—41+(n—1)(2)
-3 =—41+42n—-2 =>n =20

20
Now S, = 7[—41 +-3]=- 440

Sum of the series = 860 — 440 = 420

171.Find the sum of n terms of the series

1 2 3
<4_E>+<4_E>+< —E)-i- .......
[Board Term-2 Delhi 2017]

Let sum of n term be S,
(41 _2 _3
snf(él n)+<4 n>—|—<4 n>—|— ....... up to nterm

=M44+4+4+... up to n terms) +

+<,l,2,§ ....... up to n terms )

—(4+4+4+..
1

n

up to n terms) +

14+24+3+..... up to n terms)
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Hence, sum of n terms = %

172.Find the number of multiple of 9 lying between 300
and 700.

[Board Term-2 OD Compt. 2017]

The numbers, multiple of 9 between 300 and 700 are
306, 315, 324, .... 693.

Let the first term be a, common difference be d and
nth term be a, = 693

a, =306+ (n—1)9
693 = 306 + (n — 1)9
(n—1)9 = 693 — 306 = 387

= 387 _
—1==g"=43

n=43+1=44

Hence there are 44 terms.

173.If the sum of the first 14 terms of an AP is 1050 and
its first term is 10 find it 20" term.

[Board Term-2 OD Compt. 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a = 10, and 54 = 1050

S, = %[Qa—l—(n — l)d]

14

1050 = 7[20 + 13d]

20 + 13d :@:150

13d =130 = d =10
Ay = a+(n— l)d
=10+19 x 10 = 200
Hence ayy = 200

174.If the tenth term of an AP is 52 and the 17" term is
20 more than the 13™ term, find AP

[Board Term-2 OD 2017]

Let the first term be a, common difference be d and
nth term be a,.

Now [T 52
a+9d =52 (1)
AISO Qi — 13 = 20

Arithmetic Progression
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a+16d—(a+12d) =20
4d =20
d=5
Substituting this valued d in (1), we get
a =17
Hence AP is 7, 12, 17, 22, ...

175.Find the sum of all odd number between 0 and 50.
[Board Term-2 Delhi Compt 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Given AP is 14+3+5+7+..... + 49

Let total number of terms be n. Here a=1, d=2
and a, = 49.

a, :1+(n71)><2
49 =1+4+2n—2
50 =2n > n=25

Now Sos = %(a + an)

25
=3 (1+49)

=25 X 25 =625

Hence, Sum of odd number is 625

176.Find the sum of first 15 multiples of 8.
[Board Term-2 Delhi Compt 2017]

Let the first term be a =8, common difference be
d =8, nth term be a, and sum of n term be §,.

S. = 5[2a+(n—1)d]

15
Sin = L[2 x 8+ (15— 1)8
15
=15116 1 112)
- 75 X 128 = 996

Hence, the sum of 15 terms is 960.

177.1f m™ term of an AP is % and n™ term is % find the
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sum of first mn terms.

[Board Term-2 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

Now an = a+(m— 1)d:% (1)
_ _ 1
a, —a—&-(n—l)d—m -(2)
Subtracting (2) from (1) we get
1 1 _m-—n
(m=—m)d = =% ="
gL
mn

Now,

_qamn 1 1, mn
=l+5 -5 =5+7
= 3[mn+1]

Hence, the sum of mn term is é[mn—l— 1].

178.How many terms of an AP 9,17,25,.... must be taken
to give a sum of 6367
[Board Term-2 Delhi Compt 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =9,d =8, 5, = 636

Now S, =5[2a+(n—1)d]

636 = 518 + (n— 1)8]

e2

636 = n[9+ (n— 1)4]
636 = n(9 +4n— 4)
636 = n(5 + 4n)
636 = 5n+ 4n’
4n’+5n—636 =0
4n* — 48n+53n— 636 =0
dn(n—12)+53(n—12) =0
(4n+53)(n—12) =0

Arithmetic Progression

_ =53
!

Thus n or 12

As n is a natural number n = 12. Hence 12 terms

are required to give sum 636.

179.Find the number of natural numbers between 101 and
999 which are divisible by both 2 and 5.

[Board Term-2 OD 2014]

The sequence goes like 110, 120, 130, ......... 990

Since they have a common difference of 10, they form
an AP. Let the first term be a, common difference be
d, nth term be a,.

Here a = 110, a, =990, d =10
an :a+(n—1)d
990 =110+ (n—1) x 10
990 — 110 = 10(n—1)
880 =10(n—1)
88 =n—1

n =834+1=289

Hence, there are 89 terms between 101 and 999
divisible by both 2 and 5.

180.How many three digit natural numbers are divisible
by 77
[Board Term-2 2013]

Let AP is 105, 112, 119, ......... , 994 which is divisible
by 7.

Let the first term be a, common difference be d, n
th term be a,.

Here, a = 105,d =112 — 105 = 7, a, = 994 then
a, = a+(n—1)d
994 =105+ (n—1)x 7
889 =(n—1)x7

n—1 :8;49=127

n =127+1=128

Hence, there are 128 terms divisible by 7 in AP.

181.How many two digit numbers are divisible by 77
[Board Term-2 SQP 2016]

Two digit numbers which are divisible by 7 are 14, 21,
28, ... 98. It forms an AP

Let the first term be a, common difference e
th term be a,.

Here a=14, d="7,a,= 98
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Now a, = a+(n— 1)d

98 =14+ (n—-1)7
98 —-14 =Tn—-7
8447 =Tn

™m =91 > n=13

182.If the ratio of the 11" term of an AP to its 18" term
is 2 : 3, find the ratio of the sum of the first five term
of the sum of its first 10 terms.

[Board Term-2 Delhi Compt. 2017]

Let the first term be a, common difference be
d, nth term be a, and sum of n term be S,

ay _ a+10d _ 2

NOW a;g B 0/+ 17d 7§
2(a+17d) = 3(a+ 10d)
a =4d (1)
No. s, S(2a+4d)  (a+2d)

So  P[2a+9d]  [2a+9d]
Substituting the value a = 4d we have

Sy _4d+2d _ 6
S  8d+9d ~ 17

or,

Hence S5: 5= 6:17

183.How many three digit numbers are such that when
divided by 7, leave a remainder 3 in each case?

[Board Term-2 2012]

When a three digit number divided by 7 and leave 3
as remainder are 101, 108, 115, ..... 997

These are in AP. Let the first term be a, common
difference be d, nth term be a,.

Here ¢ = 101,d="7,a, = 997

Now a, = a+(n— 1)d
997 =101 +(n—1)7

997 — 101 =896 = (n—1)7

n =128+1=129
Hence, 129 numbers are divided by 7 which leaves

remainder is 3.

184.How many multiples of 4 lie between 11 and 2667
[Board Term-2 2012]

Arithmetic Progression

Chap 5

First multiple of 4 is 12 and last multiple of 4 is 264.
It forms a AP. Let multiples of 4 be n.

Let the first term be a, common difference be d, n
th term be a,.

Here, a = 12,0, = 264,d=14
a =a+(n—1)d
264 =124+ (n—1)4

_264—12
=

n

Hence, there are 64 multiples of 4 that lie between 11
and 266.

185.Prove that the n” term of an AP can not be n’+ 1.
Justify your answer.

[Board Term-2 2015]
Let n™ term of AP,
a, =n*+1
Substituting the value of n =1,2,3,..... we get
m=1+1=2
a=2"+1=5
az =3"+1=10
The obtained sequence is 2, 5, 10, 17,......
Its common difference
g — Gy = A3 — Gy = Ay — Q3
5—2 #10-5#17-10
3#HF£T

Since the sequence has no. common difference, n®+ 1
is not a form of n term of an AP

186.1f the p™ term of an AP is L and ¢" term is L. Prove
that the sum of first pq term of the AP is [pq—i— 1].

2
[Board Term-2 Delhi 2017]

Let the first term be a, common difference be
d, nth term be a, and sum of n term be S,

1

q

1
d - —1yd=21 (2
an a, = a+(q—1) D (2)
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Solving (1) and (2) we get

a:Landd:l

pq p

_Pqfy . 1 L] opetl
Spq—2[2><pq+(pq 1)pq]— 5

187.Find the sum of all two digits odd positive numbers.
[Board Term-2 2014]

The list of 2 digits odd positive numbers are 11, 13
...... 99. It forms an AP.

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here a=11,d=2,1=99
Now a, = a+(n71)d
99 =11+(n—1)2
88 =(n—1)2

n =44+1=45

n - %[a + a’ll]

45
= 7[11 +99]

S, = 45><2J — 2475

Hence the sum of given AP is S, = 2475

188.Find the sum of the two digits numbers divisible by 6.
[Board Term-2 2013]

Series of two digits numbers divisible by 6 is 12, 18,
24, 96. It forms an AP. Let the first term be a
, common difference be d, nth term be a, and sum of
n term be S,

Here a =12,d=18-12=6,qa, = 96
a, = a+(n—1)d
96 =12+ (n—1) X6
84 =6(n—1)
n=14+1=15
Sy zg[a—&— an

15

= 7[12 +96]

_ 15 x 108
o 2

=15 X 54 =810

Arithmetic Progression
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Hence the sum of given AP is 810.

189.Find the sum of the integers between 100 and 200
that are divisible by 6.
[Board Term-2 2012]

The series as per question is 102, 108, 114, ......... 198.
which is an AP.

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

Here a =102,d =6 and [= 198

Now 198 =102 + (n— 1)6
96 = (n—1)6
9% _
? =n 1
n =17
Now Sy = %(a+ an)

17
= 7[102 + 198]

_ 17

—?XBOO:NX 150 = 2550

Hence the sum of given AP is 2550.

FOUR MARKS QUESTIONS

190.If the sum of first four terms of an AP is 40 and that
of first 14 terms is 280. Find the sum of its first n

terms.
[Board 2019 Delhi]

Let a be the first term and d be the common difference.
Sum of n terms of an AP,

S, = gl2a+(n—1)d]

Now S;= 40 and S;4 = 280

DO

[2a+(4 - 1)d] =40

2[2a+3d] =40
24+ 3d =20 (1)

14
and Sl2a+(14-1)d] =280

7[2a+ 13d] = 280
20+ 13d = 40 (2)



Page 146
Solving equations (1) and (2), we get
a=T7andd =2

Now S, :%[2 X 7+(n—1)2]

= 5[14+2n—2]
=5(12+2n) =6n+n’

Hence, sum of n terms is 6n+ n>.

191.The first term of an AP is 3, the last term is 83 and
the sum of all its terms is 903. Find the number of
terms and the common difference of the AP.

[Board 2019 Delhi]
First term, a =3
Last term, a, =83
Sum of n terms, S, = 903
Since, Sn, = %(af + aln)
n
903 = §(3 +83)
1806 = 86n
n :% - n =21
Now S, = %[2(1—1—(11— l)d]

21
903 = 52 x 3+ (21 - 1)d]

1806 = 21(6 + 20d)
6+ 20d = 86
20d =80 = d =4

Hence, the common difference is 4.

192.Find the common difference of the Arithmetic
Progression (AP) %7 33_aa’ 3 §a2a,...(a *0)
[Board 2019 OD]
. .1 3—a 3—2a
Given AP is 4 3a ' 3a (a #0)

Arithmetic Progression
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Here, first term, a :%
Second term, @m = 3—a
3a
i _3—2a
Third term, @ =3
Common difference,
d = Ay — 4y
3—a_1 _3—a-3
~ 3a a 3a
_—a _—1
“3a 3

Here, common difference d of given AP is _Tl

193.Which term of the Arithmetic Progression
—7,—12,—17,—22,... will be —827 Is —100 any

term of the AP 7 Given reason for your answer.
[Board 2019 OD]

Given AP is —7,—12,—17,— 22, ...

Here,

First term, o =—17
Second term a =—12
Third term, az =—17

Common difference,
d=a—a =—12—(-17)
=—1247 =—5
d =-5
Let a, be the n™ term of AP and it will be —82.
Since, a, = a+(n—1)d
—82 =— 7+ (n—1)(-5)
82 =—7-5(n—1)
82 =5Hn+2
5n =80 = n =16

Hence, 16™ term of AP is —82. Since, these numbers
are not factor of 5, hence —100 will not be a term in
the given AP.

194.How many terms of the Arithmetic Progression 45,
39, 33, ... must be taken so that their sum is 1807
Explain the double answer.

[Board 2019 OD]
Given AP is 45, 39, 33, ...
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Here, a =45, d=39—45=—6 and S, = 180

Now S, = %[Qa—i— (n—1)d]

180 = §[2 x 45+ (n—1)(-6)]
360 = n(90 — 61+ 6)
360 = n(96 — 61)
60 = n(16 — n)
n’—16n+60 =0
n*—6n—10n+60 =0
n(n—6)—10(n—6) =0
(n—10)(n—6) =0

n=10o0r n==6

Hence, 10 terms or 6 terms can be taken to get the
sum of AP as 180.

Now, sum of 6 terms,

S0 = 9[2 % 45+ (6~ 1)(~6)]

= 3(90 — 30)
=3 x 60 =180

and sum of 10 terms,

Hence, verified.

S0 = (2 x 45+ (10 — 1)(~6)]

= 5(90 — 54)
=5 % 36 = 180

Here we have two values of n because d is negative.
There will be negative terms after some positive
terms. Thus first 6 term will give sum 180 and after
10 term it will be again 180 because negative term
cancel positive term.

Series will be : 45, 39, 33, 27, 21, 15,9, 3, —3, —9...
Here it may be easily seen that sum of initial 6 terms
is 180. Sum of next 4 terms is zero. Thus sum of 10
terms is also 180.

Hence, verified.

195.The sum of three numbers in AP is 12 and sum of
their cubes is 288. Find the numbers.

[Board Term-2 Delhi 2016]
Let the three numbers in AP be a —d, a, a+ d.
a—d+a+a+d =12
Ja =12
a =4
Also, (4—dy+ 4%+ (4+dy =288
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64 — 48d+ 12d° — &’ + 64 + 64 + 48d + 12d° + &’
= 288
24d° + 192 = 288
& =4
d==%2
The numbers are 2, 4, 6 or 6, 4,2

196.Find the value of a,b and ¢ such that the numbers
a,7,0,23 and ¢ are in AP

[Board Term-2 2015]

Let the common difference be d.
Since a,7,b,23 and ¢ are in AP, we have

a+d =7
(1)
a+3d =23 . (2)
Form equation (1) and (2), we get
a =—1,d=8
b=a+2d=-14+2X8=—-14+16=15
c=a+4d =—14+4x8=-1+32=31

Thus a =—1b=15,c=31

197.1f S, denotes the sum of first n terms of an AP, prove
that, Sgg = 3(52() - Sl())
[Board Term-2 Delhi 2015, Foreign 2014]

Let the first term be a, and common

difference be d.

Now S = 3(2a+29d) (1)

2
= 15(2a+ 29d)
3(S — Su) = 3[10(2a+ 19d) - 5(2a+ 9d)|
= 3[20a + 190d — 10a — 45d]
= 3[10a+ 145d]
= 15[2a+ 29d] (2)
Hence

S30 = 3(520 - SIO)

198.The sum of first 20 terms of an AP is 400 and sum
of first 40 terms is 1600. Find the sum of its first 10
terms.

[Board Term-2 2015]

Let the first term be a, common difference be d, nth
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term be a, and sum of n term be S,.

We know S, = %[Qa—i— (n—)d
Now S =2 (2a+19d
400 = 2)(2a+ 194)

400 = 10[2a +19d]

2a+19d = 40 (1)
Also, S =4 (2a+39d)
1600 = 20[2a+ 39d]

2a+39d = 80 2)

Solving equation (1) and (2), we get ¢ = 1 and d = 2.

Now S = %{2 X 14 (10 — 1)(2)]

=5[24+9 X 2]
=5[2+ 18]
=5 X% 20=100

199.Find (4 —%)4-(7 —2>+(10 - 3)+ .....

n
terms.
[Board Term-2 2015]

Let sum of n term be S,, then we have
_(4_1 _2 _3
= (4 n)+<7 n>+<40 n>+ ..... upto n terms.

=(A+T7+10+ ... +nterms)—<%+%% ..... +1)

=(4+T7+10+ ... +ntermb)—l( +2+3+..n)
=202 x 4+ (n—1)(3)|— % X 22 X 1+ (n—1)(1)]
=28+ 3n—3]-3[2+n-1]

= 2(3n+5)—5(n+1)
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_3n+5n—n—1 _3n*+4n—1
o 2 o 2
200.Find the 60” term of the AP 8,10,12,...., if it has a

total of 60 terms and hence find the sum of its last
10 terms.

[Board Term-2 OD 2015]

Let the first term be a, common difference be
d, nth term be a, and sum of n term be S,

We have a =8,d=10—-8 =2
a, = a+(n—1)d
Now ag =8+ (60 —1)2 =8+59 X 2=126

and as1 = 8+50 X 2 =8+ 100 = 108

Sum of last 10 terms,

Ss1—60 = %(051 + ag)

= 10108 + 126)

=5 X 234 =1170

Hence sum of last 10 terms is 1170.

201.An arithmetic progression 5,12,19,..... has 50 terms.
Find its last term. Hence find the sum of its last 15
terms.

[Board Term-2 OD 2015]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a=5,d=12—-5=7 and n =50
aso =95+ (50 = 1)7
=5+4+49 X 7=348
Also the first term of the AP of last 15 terms be ass
ass =5+35 X7
=54 245 = 250

Now, sum of last 15 terms,
Ss6-50 = %[Gse + (150]

_15

9 [250 + 348]

15 X 598 — 4485

Hence, sum of last 15 terms is 4485.

202.If the sum of first n term of an an AP is given by
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S, = 3n’ + 4n. Determine the AP and the n" term.
[Board Term-2 2014]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have S, =3n*+4n.
a =3(1y+4(1)=7
a+ay =8 =3(2) +4(2
=12+8=20
ay =8 —5=20—-7=13
a+d =13
or, 7T+d =13
Thus d=13-7=6

Hence AP is 7,13,19,.......

Now, a, = a+(n— l)d
=T+ (n—1)6)
=7+6n—-06
=6n+1

a, =6n+1

203.The sum of the 3" and 7" terms of an AP is 6 and
their product is 8. Find the sum of first 20 terms of
the AP.

[Board Term-2 2012]

Let the first term be a, common difference be

d, nth term be a, and sum of n term be S,
We have as+a; =6

a+2d+a+6d =6

a+4d =3 (1)
and a3 X a; =8
(a+2d)(a+6d) =8 (2)
Substituting the value a = (3 —4d) in (2) we get
(3—4d+ 2d)(3 4d+ Gd) 8
(3+2d)(3—2d) =8
9—4d =38
4 =1>d=1=>d="3

CASE 1 : Substituting d z% in equation (1), a=1.

Arithmetic Progression

Sy = %[2a+(n— 1)d|

_ 20, , 197 _
72[2+2]7115

Thus d:%,a: 1 and Sy = 115
CASE 2 : Substituting d z—% in equation (1) a=5
= 10[10 - —] =15

Thus dff a=25 and Sy =15

27

204.If the sum of first m terms of an AP is same as the
sum of its first n terms (m # n), show that the sum
of its first (er n) terms is zero.

[Board Term-2 2012]

Let the first term be a, common difference be d, nth
term be a,, and sum of n term be S,

Now Sm, = Sn

%[2@—1—(777,— 1)d| :%[Qa—i—(n— )d

2ma+m(mfl)d = 2na+ n(n— )d

2a(m — n)+ [(m’ — n’) -

2a(m —n)+[(m—n)(m+n)—(m—n)d =0
(mfn)[2a+(m+ n—1)d| =0

m+n]d =0

2a+(m+n—1)d 0 [m—n;éO]

Spin = m‘; L2a+(m+n—1)d|

_m+mn _
=" xX0=0

205.If 1+4+7+10..... + n =287, Find the value of n.
[Board 2020 Std, Board Term-2 Foreign 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,.

We have a =1,d =3 and S, = 287.
S, = [Qa—l—(n—l)d]
n
7[2 X 1+(n— 1)3] = 287

52+ (3n—3)] =287
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3n’—n =574
3" —n—>574 =0
3n’ —42n+41n—574 =0
3n(n—14)+41(n—14) =0
(n—14)(3n+41) =0
Since negative value is not possible, n = 14
ay =a+(n—1)d
=14+13x3 =40

206.Find the sum of first 24 terms of an AP whose n"
term is given by a, = 3 + 2n.
[Board Term-2 OD Comptt. 2017]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be 9,

‘We have a, =3+2n
aq =3+2Xx1=5
a =34+2x2=7

a; =3+2x3=9
Thus the series is 5, 7, 9, ..... in which
a =5and d=2

Now Su = 5[2a+(n—1)d]

= 22X 5+23 % 2)

=12 X 56
Hence, S,y = 672.

207.Find the number of terms of the AP
—-12,—-9,—6,........ ,21. If 1 is added to each term of
this AP, then find the sum of all the terms of the AP
thus obtained.

[Board Term-2 2013]

Let the first term be a, common difference be d, nth
term be a, and sum of n term be S,

We have a =-12,d=-9—-(-12)=3
a, = a+(n71)d
2l =—124+(n—-1)x 3
21412 =(n—1)x 3
33 =(n—-1)x3
n—1=11

Chap 5

n=114+1 =12

Now, if 1 is added to each term we have a new AP
with —12+1,—a+1,-6+1....21 +1
Now we have a =—11,d =3 and a, = 22 and n =12

Sum of this obtained AP,

&2=J§pql+2a
—6 % 11 = 66

Hence the sum of new AP is 66.

208.How many terms of the AP — 6,4, —5,..... are needed
to given the sum — 257 Explain the double answer.

[Board Term-2 2012]
AP is —6,— &, —

Let the first term be a, common difference be d, nth
term be @, and sum of n term be S,

Here we have a=—606
__11.,6_1
d=-5+1=3
S, =—25
n
S, = §[2a+ (n— 1)d]

n 1
—25:r§P12+(n—1)x§]

—-50 =n

—24+(n— 1)]
2

—100 = n[n — 25]
n’ —25n+100 =0
(n — 20)(%* 5) =0
n=120,5
or, Sy = 55

Here we have got two answers because two value of
n sum of AP is same. Since a is negative and d is
positive; the sum of the terms from 6™ to 20" is zero.

209.If Sy, Ss, S5 be the sum of n,2n,3n terms respectively
of an AP, prove that S; = 3(5’2 — Sl).

[Board Term-2 2012 ]
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Let the first term be a, and common difference be d.

Now S = %[2(14— (n— 1)d]

8, = H2a+ (20— 1)d]

8y =320+ (3n— 1)d]
3(S, — S :3[27”[2a+(2n—1)d]—%[2a+ n—1d]
23[%[4a+2(2n—1)d]—[2a+ n—1 d]
=3[ (de+4nd—2d— 20— nd+d

= 3[5(2a+3nd - d)]

- 37n[2a+(3n— 1yd] = 5,

210.An AP consists of 37 terms. The sum of the three
middle most terms is 225 and the sum of the past
three terms is 429. Find the AP.

[Board Term-2 SQP 2017]

Let the middle most terms of the AP be (z—d), =
and (z+ d).

We have z—d+z+z+d =225
3x =225 > 2 =75

7372—'_ 1_ 19" term

and the middle term =
Thus AP is
(z—18d),....(z = 2d), (z— d), z, (v + d), (z+ 2d), .......
(z— 184d)
Sum of last three terms,

(z+18d)+ (z+17d)+ (z+ 16d) = 429

3z +51d =429
, 225+ 51d =429 = d=4
First term @, = 2—18d=75—-18 x 4 =3
a =3+4=7

Hence AP =3, 7,11, ....... , 147.





